02/06/2007 13:02 FAX 



il003 



Applicant : Reinhard Bruch et al. 

Serial No. : 10/809,932 

Filed : March 26, 2004 

Page : 2 of 9 



Attorney's Docket No.: 35690-501 



This listing of claims replaces ^ prior versions and listings of claims in the application: 



I ji <;ting of Claims : 



(Currently Amended) A syste 



ig the conatitueatfl of a oamplc, the 



syotcm comprising: 

a femtosecond tetawatt laser radiation source configured to emit laser radiation through a 

sample; 

an optical unit configured to receive light backscatteied from the sample; and 
a detection and analysis unit coupled to said optical unit for analyzing a spectral signature of 
the !«>mp1 ft, rtie detection and analysis o m it comprising one or more infrared and UV/VIS 
spectrometf^rs^ one or more photo-m ulripliers coupled to an air transient digitizer, ^nd a dat| 
acquisirion r nntrol unit coupled to die one or more spectrometers. 

2. (Original) The system of claim 1, further comprising an optical fiber cable coupling 
said optical unit to said detection and analysis unit. 

3. (Canceled). 

4. (Qri^nal) The system of claim 1 , wherein said detection and analysis unit further 
comprises a real-time computing system for identification and discrimination of at least one of the 
group comprising: aerosols, airborne bacteria, viruses, toxins, dust particles, pollen, water droplets, 
gaseous agents, and pollutants. 



5. (Original) The system of claim 1, wherein said femtosecond terawatt laser radiation 
source is amplified by chirped pulse amplification. 
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6. (Otiginal) The system of daim 1, wherein said femtosecond tetawatt laser radiation 
source is a Ti:Sapphiie laser configured to emit energy of approximately 300 mj per pulse. 

7. (Otigbal) TTitf system of daim 6, wherein said femtosecond terawatt laser radiation 
source has a pulse power of about approximately 3 and 4 TW with a pulse duration approximately 
of the order of 80 to 100 fs and a repetition rate of approximately 10 Hz. 

8. (Original The system of daim 1, wherein said femtosecond terawatt laser radiation 
source emits light witiiin a spectral range approximately centered at 800 nm or 267 nm with a 
spectral width of approxiaiately 20nm. 

s. 

9. (Currently Amended) The system of claim 1, wherein said femtosecond laser 
radiation source emits laser pukes at a center wavelength of approximately 800nm and spectral 
width of 20 nm to create plasma £Qament5it*ftd 

wliciiun aaid fcnitoaccond laser radiation 90urcc emito kacr puloca at a wardength of 
app r oximately 26? flfla. 

10. (Original) The system of claim 1 , wherein the detection and analysis unit is 
configured to detect airborne biological, chemical agents and water droplets by at least one 
technique chosen firom the group comprising: differential absorption, Raman Raleigh and Mie 
scattering, fluorescence, flourescence LIDAR measurements, ground-based LIDAR measurements, 
air-based LEDAR measurements, and Raman LtDAR measurements. 



1 1 . (Original) The system according to claim 1, wherein die detection and analysis unit 
is configured to provide 3D maps of detected molecules. 
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12. (Currently Amende^ A method f u j e determining the conodtucnto within a sample, 
the method comprising the atcpa o f: 

providing a femtosecond terawatt laser radiation source configured to emit laser radiation 

<ipprmri^ ately 267 nm through a sample; 

capturing light backscattered firom the sample; and 

analyring a spectral signature of the sample to determine its constituents. 

13. (Original) The tnethod of claim 12, wherein the analyzing step determines whedier 
the constiments include least one of the group comprising: aerosols, airborne bacteria, viruses, 
toxins, dust particles, pollen, water droplets, gaseous agents, and pollutants. 

14. (Original) The method of claim 1 2, further comprising the step of amplifying die 
femtosecond terawatt laser radiation source using chirped pulse amplification. 

15. (Original) The method of claim 12, wherein die femtosecond terawatt laser radiation 
source is a TiiSapphire laser configured to emit energy of approximately 300 mj per pulse. 

16. (Original) Hie mediod of claim 12, further comprising the step of pulsing the 
femtosecpnd terawatt laser radiation source at a power of about approximately 3 and 4 TW with a 
pulse duration approximately of the order of 80 to 100 fs and a repetition rate of approximately 10 
Hz. 

17. (Currently Amended) the mediod of claim 12, wherein the femtosecond terawatt 
laser radiation source emits light within a spectral range approximately centered at 800 nm or 267 
fim with a spectral width of approximately 20nm. 
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18. (Currently Amended) The method of claim 12. wherein said femtosecond laser 
radiation source emits laser pulses h^mfca al a c uiL ll . ...dcn g rh of ap piu xima alj fi O n n ni n nd 
spectral width of 20 nm to create plasma filamentst-«ftd 

wliuLOu jaid fcmt u jccond laoct laJia l ion aoui L t Linito laoci puloaa at a w u vdcngdi of 
approximately 267nm- 

19. (Original) The method of claim 12, wherein the analyzing step uses at least one 
technique chosen from the group comprising: differential absorption. Raman Raleigh and Mie 
scattering, fluorescence, flourescence LIDAR measurements, ground-based UDAR measurements, 
air-based UDAR measurements, and Raman LIDAR measurements. 

20. (Original) A method according to claim 12. wherein the detection and analysis unit 
is configured to provide 3D maps of detected molecules. 

21 . (Original) A metfiod according to claim 12. further comprising the step of 
comparing at least one of detected vibrational bands, detected Raman spectra, and fluorescence 
spectra, with previously measured spectral data to identify the constituents within die sample. 

22. (Currendy Amended) A system f o r determining the conotitu u i u mdiin a anmr lp, 

the sygtcm comprising: 

means for providing a femtosecond terawatt laser radiation source configured to emit laser 

radiation at approximately 267 nm through a sample; 

means for capturing light backscattered fi:om die sample; and 

means for analyzing a spectral signature of die sample to determine its constituents. 

23. (New) The system of claim 1 . wherein said femtosecond laser radiation source emits 
laser pulses at a wavelength of approximately 267nm 
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24. (New) A method comprising: 

providing a femtosecond tetawatt laser radiation source configured to emit laser radiation 
through a sample; 

capturing light backscattered firom the sample by at least two photomultipliets; 
analyzing at least one spectral signature of the sample to detennine its constituents using at 
least two spectrometers coupled to the at least two photomultipliets; and 

characterizing the constituents of the sample based on the analyzed spectral signature. 

25. ^ew) A mediod as in claim 23, wherein the radiation source emits light at 
approximately 267 nm. 

26. (New) An apparatus comprising: 

a radiation source configured to emit laser radiation through a portion of the atmosphere- 
and to generate a conducting plasma channel; 

an optical unit configured to receive light backscattered bom the portion of the atmosphere; 

and 

a detection and analysis unit coupled to the optical unit for analyzing a spectral signature of 
die portion of die atmosphere, the detection and analysis unit comprising an infiared spectrometer 
to measure a differential absorption in the portion of die atmosphere and an ultraviolet 
spectrometer for measuring absorption or fluorescence of the portion of the atmosphere. 
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